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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: ) Art Unit: 

Johannes GOTTE ) 

lANo.: PCT/EPOO/06095 ) 

) Washington, D.C- 

lA Filed: June 30, 2000 ) 

U.S. App. No. : ) 

(Not Yet Assigned) ) 

) December 31, 2001 

National Filing Date: ) 
(Not Yet Received) ) 

For: EXTRUDER FOR... ) Docket No.: G0TTE=1 

PRELIMINARY AMENDMENT 

Honorable Commissioner for Patents and Trademarks 
Washington, D.C. 20231 

Sir : 

Contemporaneous with the filing of this case and 
prior to calculation of the filing fee, kindly amend as 
follows : 

IN THE SPECIFICATION 

After the title please insert the following 

paragraph : 

— REFERENCE TO RELATED APPLICATIONS 

The present application is the national stage under 
35 U.S.C. 371 of international application PCT/EPOO/06095, 
filed June 30, 2000 which designated the United States, and 
which international application was not published under PCT 
Article 21(2) in the English language. — 



In re of: Johannes GOTTE (G0TTE=1) 



REMARKS 

The above amendment to the specification is being 
made to insert reference to the PCT application of which the 
present case is a U.S. national stage. 

Favorable consideration is earnestly solicited. 



RLB : wrd 
Telephone No. 
Facsimile No. 



(202) 
(202) 



628-5197 
737-3528 



F: \ , H\HANE\Gottel\ PTO\ Preliminary Amendment . < 



Respectfully submitted, 
BROWDY AND NEIMARK, P.L.L.C. 
Attorneys for Applicant 




Roger L. Browdy 
Registration No. 25^18 
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My Docket: G 59/12 Application No. PCT/EP00/060'95 
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Ex truder for Thermoplastic Media 

The invention is concerned with an extruder for plasticizing thermoplastic media that is provided 
at its one end with a granule inlet in an inlet zone and at its opposite end with an outlet bore, also 
with a motor-driven threaded spindle that is disposed within a jacket with an opposite jacket 
thread, wherein the length-specific free total cross section of the spindle thread and the jacket 
thread is approximately constant along a plasticizing zone of the spindle length, and the free 



111 

m 

01 spindle thread cross section as well as the free jacket thread cross section change linearly in said 
O zone in a complementary manner. 

m 

An extruder of this type is known from DE 44 GO 330 Al . It is designed for plasticizing and 



m 



foaming amylaceous bran or farine starting substances. The opposite threads in the jacket and in 
the spindle cause a pronounced shearing stress on the loaded granular substances, which are 
compacted under significant pressure of the spindle rotation and become very warm due to the 
stress. 

The energy efficiency is nearly 90%. The spindle and the jacket widen towards the outlet and 
make increasingly more room available for the plastified and liquefied material to foam with the 
aid of the moisture contmned in the material, which starts to evaporate. 

Extruders of the type mentioned at the beginning are known from U.S. Application No. 3 164 
375. They carry on both sides of the spindle and also the jacket trapezoidal threads or threads 
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with round recesses. While these trapezoidal threads provide a good support at the back of the 
recesses, they impede the desired forward flow of the medium at the front of the recesses. 

The behavior is the opposite with the round threads, i.e., the advance is weak. Furthermore, the 
medium constantly flows back and forth between the passing threads, which is intended to 
provide for a thorough blending but is an obstacle to a systematic shearing stress on the entire 
mass that is being lead through. 

Furthermore, the thread indentations on the spindle decrease in depth from the inlet toward the 
outlet, and in the jacket thread they increase accordingly. This results in an unfavorable pressure 
distribution in the axial direction. 

An extruder is furthermore known from EP-A 0 574 172, which is provided with opposite 

trapezoidal threads that vary in their depth multiple times in the spindle and in the jacket in a 

W 

O complementary manner. At the inlet and outlet the thread of the spindle is fully developed and no 

llJ 

thread exists within the jacket. 

It is the object of the invention that the thread recess of at least one of the threads has a steep 
flank at its given inlet side and a flat flank at its given outlet side. 

The solution is presented in the characteristic of the main claim. 

Advantageous embodiments are presented in the subclaims. 

The usability of the above described extruder that has so far been used for amylaceous products 
to plasticize thermoplastic plastics has been discovered by surprise. 
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The known extrader is significantly shorter than the customary single-shaft or two-shaft extruders 
that are used for plastics. Furthennore, its efBciency is significantly higher and, owing to the 
better blending during the conveyance against the opposite thread, no local overheating of the 
material occurs; the temperature increase above the plasticizing temperature is only approximately 

10°C. 

The opposite threads of the spindle and the jacket cause a material flow between them, from the 

N= decreasing towards the increasing cross section. The material flow is facilitated if the flank of the 

Q 

p thread land is flattened on the outlet side to facilitate a forward movement of the mass and 

lf% 

specifically enhance a wedge elBfect during the transition into the other thread. 

s 

m 

s Both threads are preferably designed with different numbers of starts, e.g., two to three or two to 
four. 

In an advantageous embodiment, the fi-ee total thread cross section per spindle length section is 
constant, however, the distribution of the cross section portions between the opposite threads 
along the length of the spindle is different due to depth variations. It increases from 10% to 90% 
and decreases fi-om 90% to 10% on the other side. In this manner a portion of the mass that is 
contained in the flattening thread turn, and that was just subjected to shear stress, is taken over bit 
by bit into the deepening thread. 
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Figs. 1 through 3 show sections of diJBferent embodiments of the thread pairs. 
Fig. 1 shows an axial section through a first embodiment of an extruder; 
Fig. 2 shows a section of a thread of a second type; 
Fig. 3 shows a section of a thread of a third type. 

Fig. 1 shows an extruder with a motor-driven spindle S that is held centered within a jacket M 

U 

Q with a loose mounting. 

o 

1=1= 

^bfl On the inlet side, a material inlet E is built into the jacket M, and at the end an outlet bore A is 
yi provided inside a cover plate, to which an injection or molding system can be attached. 

The spindle S and the jacket M are cylindrical in their thread roots and conical in their upper 
iij thread lands. As a result the free thread cross sections QS, QM of the spindle thread SG and the 

6 

PJ jacket thread SM are essentially constant along the length of the spindle S; however, the free 

cross section SQ of one thread SG steadily increases in the direction of conveyance F and the free 
thread cross section QM of the other thread MG steadily decreases. 

In the example of Fig. 1, the two threads MG, SG are shown as trapezoidal threads. It has been 
shown, however, that it is advantageous to provide at least one of the threads with a flat flank FF. 
One embodiment of this type is shown in Fig. 2, where the one thread GS is a trapezoidal thread 
and the other is a concave half round thread. This facilitates a circulation of the material while it 
is being advanced. 
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Fig. 3 shows a further variant of the threads SG, MG, wherein the given flanks FS of the thread 
starts that are located backwards from the direction of conveyance F, i.e., which serve for the 
advance or rearward support of the material, are kept relatively steep, and the front flanks FF of 
the starts are kept relatively flat to enhance the continued flow and effect a pronounced squeezing 
between the steep flank FS of the one thread and the flat flank FF of the given opposite thread 
during the continuous rotation of the spindle S. 

The dimensions that have proven suitable are 80 mm (60 - 100 mm) spindle diameter D, 250 mm 
(150-320 mm) spindle length, and a free total cross section QS + QM of opposite thread turns of 
approximately 100 mm^ (50- 150 mm^). 

Especially polyethylene, which is sensitive to excessive temperatures, can be liquefied with a short 
extruder of this type. A jacket heater is not necessary. It has proven advantageous, however, to 
have the outlet face end thermostatically heated. 
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Claims 

1 . An extruder for plasticizing thermoplastic media, provided at one end with a granule inlet (E) 
in an inlet zone and at its opposite end with an outlet bore (A), having a motor-driven threaded 
spindle (S) that is located within a jacket (M) with an opposite jacket thread (MG), wherein, 
across a plasticizing zone of the spindle length, the length-specific free total cross section (GS + 
QM) of the spindle thread (SG) and of the jacket thread (MG) is approximately constant, and the 

H free spindle thread cross section (QS), as well as the free jacket thread cross section (QM) change 

p linearly in said zone in a complementary manner, 

characterized in that the thread recess of at least one of the threads (MG, SG) has a steep flank 

y i 
in 

Qi (SF) at its given mlet side and a flat flank (FF) at its outlet side. 

a 

o 

HI 2. An extruder according to claim 1, characterized in that one of the two threads (MG, SG) is a 
trapezoidal thread and the other thread has at its outlet side a flat shaped thread flank (FF) . 

3. An extruder according to claim 1 or 2, characterized in that the free spindle cross section (QS) 
varies at its inlet side between 10% - 20% and at its outlet side between 80% - 90% of the free 
total cross section (QS + QM). 

4. An extruder according to any of the above claims, characterized in that both threads (MG, SG) 
are multi-start threads with a different number of starts. 

5. An extruder according to claim 4, characterized in that one of the threads (SG) is a two-start 
thread and the other a three-start or four-start thread. 
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6. An extruder according to any of the above claims, characterized in that the diameter (D) to the 
length ratio of the threaded spindle (S) approximately 1 to 2 to 1 to (4).* An extruder according 
to any of the above claims, characterized in that the spindle diameter (D) is approximately 80 mm. 

7. An extruder according to any of the above claims, characterized in that the free total cross 
section (QS + QM) of the threads (S, M) is 50 to 150 mm^. 

8. An extruder according to any of the above claims, characterized in that it is connected at its 
outlet to a plastic injection or molding system. 



* Translator's note: This translation is based on an incomplete sentence in the German-language document. 
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I (54) Title: EXTRUDER FOR THERMOPLASTIC MEDIA 
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